Mammary tumors are very common in female dogs and its prognosis varies significantly according to the tumor invasion degree. Myoepithelial layer destruction is considered a differential diagnosis parameter of in situ from invasive lesions in human breast cancer. Aiming to evaluate the immunohistochemical expression of p63, a protein specifically expressed by myoepithelial cells of mammary gland, and its correlation with p53 expression, 10 adenomas and 20 carcinomas with and without metastasis of canine mammary gland were studied. There was no significant difference between adenomas and carcinomas for both proteins staining, however, the percentage and continuity of staining was lower in metastatic carcinomas. There was no correlation between p53 and p63 expression, but the higher values of p53 staining were found in carcinomas, according to previous studies. Results showed that p63 is specifically expressed also in myoepithelial cells of canine mammary gland. However, in order to ensure its use as a prognostic marker in canine mammary tumors, further studies involving a higher number of samples should be conducted.
Introduction
Mammary tumors are often diagnosed in bitches and are the most common type of tumors in veterinary routine. Veterinary clinicians and pathologists are frequently requested to provide a prognosis of their patients and metastasis and invasion are biological features of malignant tumors that have direct influence on treatment and prognosis of breast cancer patients [1] [2] [3] .
During years, veterinary pathologists have focused on histopathological grade to determine the prognosis, however, with the disagreement between authors [4, 5] , the characterization of a prognosis through histopathological diagnosis have been discussed. Therefore prognostic factors with immunohistochemical markers have allowed additional criteria of malignancy to be evaluated [6] .
p63 is a protein specifically expressed in breast myoepithelial cells. In women it is expressed in a decreasing manner from benign to malignant lesions and its expression is very low in invasive carcinomas, since one of the main criteria to classify an invasive carcinoma is the loss of myoepithelial cells [7, 8] .
The TP53 gene is a tumor suppressor gene and the most frequently affected site of genetic alterations in human malignancies. It encodes the p53 protein, that controls the expression of a variety of genes involved in cell cycle regulation [9] [10] [11] .
Aiming to investigate the immunohistochemical expression of p63 and its relation with p53, a study was performed with 10 adenomas and 20 simple and complex canine mammary carcinomas with and without metastasis.
Materials and Methods
The study protocol was approved by the Ethics Border on Animal Experimentation (CEEA). Thirty cases of canine mammary gland tumors with no breed or age predilection, were retrieved from the Department of Veterinary Pathology of São Paulo State University, Jaboticabal campus.
The animals were allotted in three groups: (G1) 10 benign tumors; (G2) 10 mammary carcinomas without metastasis at the diagnoses-5 complex carcinomas, 3 tubular carcinomas, 1 tubulopappilary carcinoma and 1 solid carcinoma; (G3) 10 metastatic mammary carcinomas-6 tubulo-pappilary carcinomas, 3 solid carcinomas and 1 complex carcinoma. All dogs were females, ranging from 3 to 15 years of age.
Immunohistochemical Staining
All tissue samples were routinely fixed in 10% neutral formalin and embedded in paraffin. Sections of 4 µm were cut from one representative block of each case and collected onto glass slides. The slides were deparaffined, rehydrated in graded alcohols and submitted to heat-induced antigen retrieval with citrate 10 mM, pH 6.0 in water bath during 20 minutes for p63 and in pressure cooker (Pascal Dako) for p53. Endogenous peroxidase acitivity block was performed with 8% hydrogen peroxide in methanol.
Primary antibodies were diluted in phosphate-buffered saline and incubated for 60 minutes at 37˚C (anti-p63) and for 18 hours at 4˚C (anti-p53). Primary antibodies used for immunohistochemical evaluation included a monoclonal anti-human p63 (1:200, clone 4A4, Dako Cytomation, Carpinteria, CA, USA) and an anti-human polyclonal p53 antibody (1:500, clone CM1, Novocastra Laboratories, Newcastle, UK).
The secondary complex used was the EnVision (Dako). Diaminobenzidine (DAB) was used as a chromogen. Slides were counterstained with Mayer's hematoxilin, washed in running water for 5 minutes, dehydrated, and mounted in a synthetic medium. Adjacent normal tissue was used as positive control for p63 and canine mammary tumors previously known to express high levels of p53 were used as positive controls. Negative controls were obtained by omission of primary antibodies.
Evaluation of Immunohistochemical Data and Statistical Analysis
The number of p53 and p63 reactive cells was assessed semiquantitatively by two different pathologists using a score system: 0 = no staining, 1 = between 1 and 50% of stained cells (low staining) and 2 = tumors with >50% stained cells (high staining). The comparisons between different groups and p53 and p63 expression were analyzed by Fisher's Exact test. To determine the correlation between antibodies, data was analyzed by Spearman's correlation test.
Results and Discussion
P63 staining was observed at the nuclei of mammary myoepithelial cells surrounding the alveoli and the staining decreased from benign to malignant tumors ( Figure  1) . There was also a decrease from tumors without metastasis to that with metastasis and this may indicate the destruction of myoepithelial cells layer as the lesion progresses. Staining absence was observed only in malignnant tumors with metastasis at the moment of diagnosis ( Table 1) . There was no significant differences between groups by Fisher's Exact Test (p < 0.05).
When observed low percentage of p63 staining in breast cancer of women, some authors concluded that the p63 expression may be used as a differential diagnosis parameter between in situ and invasive lesions [7, 8] . Similar results were found by another author in a study with mixed tumors from canine mammary gland [12] .
Despite the absence of significance by Fisher's Exact test (p < 0.05), it was observed that the percentage of p53 nuclear staining was higher between carcinomas. p53 staining has been demonstrated by several authors and it has always been identified in high quantities in malignant tumors [12] [13] [14] . However, p53 mutations should not be elected as unique events that initiate the carcinogenesis. The association between p53 and p63 was verified by Fischer's Exact Test which indicated that the variables are statistically independent (p > 0.05). The Spearman Rank coefficient correlation between p53 and p63 shows that these two variables are statistically independents (p < 0.05).
Conclusion
In the present study p63 proved to be a specific marker for canine mammary myoepithelial cells, since there was no staining in other cell types of canine mammary gland. However there was no significant difference in this protein staining between adenomas and mammary carcinomas with and without metastasis (Fisher's Exact test, p < 0.05) and no correlation with p53 expression (Spearman's correlation test, p < 0.05). Thus, despite the fact of being a specific marker for canine mammary myoepithelial cells, p63 should not be used as the only prognostic marker, and further studies involving a larger number of animals must be conducted to certify its use.
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